**Specifications table**TableSubject area*Physics, Chemistry,*More specific subject area*Free Optical communication, Optical signal metrology in atmosphere*Type of data*Table (in word files), graphs, figures*How data was acquired*Survey of visibilities data of Word meteorological station in Dakar, via free web portal*Data format*Filtered, analyzed, and processed for 1330 nm and 1550 nm*Experimental factors*Data of visibility are computed by using Beer Lambert Law of transmittance and with combination with the Kruse Model, in regard to obtain extinctions coefficients at 1330 nm and 1550 nm*Experimental features*Extinctions value are obtained by using and analyzing visibility data, measured by transmissiometers or Diffusometer with error measurement of less than 1%. So, error induced in propagation can be neglected for free space optical communications purposes.*Data source location*City of Dakar, in Senegal*Data accessibility*Data is provided with this current article*

**Value of the data**•The present data will be of great usefulness and utility for the determination of optical signal range in atmosphere;•The data will help to analyze the range and availabity of free space optical systems over the time, as in a monthly, seasonal or yearly basis•The data can be used for optical communication power budget modelling, forecasting and planning.•The data can be used as support for comparison and survey of feasibility studies of optical applications in other regions, by professional and scientists.

1. Data {#s0005}
=======

The datasets used in this work contain extinction coefficients for Dakar weather, from January 1, 2004 to December 31, 2013. The datasets are minimum, maximum and mean values of extinction coefficients at 1330 and 1550 nm, presented respectively in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}. Also, lognormal approximations of monthly mean extinction coefficients presented in [Table 4](#t0020){ref-type="table"} and corresponding to 120 values of the ten years of observation are presented within two figures, noted [Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}. The extinction coefficients were estimated at both 1330 and 1550 nm by using a method called Kruse model. The data serve for survey, planning and optimization of free space optical communications systems and in general for optical metrology and spectroscopy in the near infra-red window."The computed data, the modeling approach and the related precisions are described in this paper."Table 1Extinction coefficient computed for monthly mean of minimum visibility from 2004--2013.Table 1Monthλ = 1550λ = 1330Jan0.3304288110.382461926Feb0.2669519740.311463881Mar0.4038870660.464124991Apr0.145533160.177576721May0.1557851130.190085955Jun0.1331514120.162468754July0.1215384450.148298839Aug0.1297546920.158324143Sept0.130253110.158932303Oct0.1399280310.170737453Nov0.1449112230.176817847Dec0.2195459880.258104977Table 2Extinction coefficient computed for monthly mean of maximum visibility from 2004--2013.Table 2Monthλ = 1550λ = 1330Jan0.1076483370.1313504Feb0.1041224960.127048238Mar0.1041224960.127048238Apr0.1040160310.126918332May0.1016260530.124002126Jun0.1002243140.122291752July0.0934138460.113981752Aug0.0975337280.119008752Sept0.0984779080.120160821Oct0.0983826680.120044611Nov0.1045505430.127570533Dec0.1066327870.130111246Table 3Extinction coefficient computed for monthly mean of mean visibility from 2004--2013.Table 3Monthλ= 1550λ= 1330Jan0.1333078810.16266Feb0.1248883370.152386Mar0.1253689590.152973Apr0.1164366990.142074May0.1146014470.139834Jun0.1119630160.136615July0.1093360490.13341Aug0.1089737610.132968Sept0.1107126070.135089Oct0.1127048770.13752Nov0.1156319370.141092Dec0.1212953520.148002Table 4Extinction coefficient at 1550 nm and 1330 nm.Table 4**Extinction coefficient at** λ **= 1550 nmExtinction coefficient at** λ= **1330 nm**0.1247928910.1186440590.1130307450.1522698620.1447671770.137917920.1319955760.1117067710.1127478730.1610584390.1363024340.1375727660.145881050.106359410.1192586990.1780012250.1297776870.1455171490.1103254420.107190980.1148836910.1346169630.1307923530.1401788490.1102049670.1132104980.1252904110.1344699610.1381372520.1528769280.1111986850.108556180.1252032860.1356824760.1324581430.1527706190.1084516740.1153735980.114342250.1323306270.1407766240.1395181940.1034398060.1182435790.1128578210.1262152430.1442785190.1377069230.1031504240.1427041750.1115119520.1258621450.1741248640.1360647190.1113807010.1220906880.1126136990.135904570.1489726870.1374090490.1150137090.1207573360.1117489840.1403374950.1473457570.1363539410.1287692030.122767430.1130307450.1571216810.1497984340.137917920.1768681640.1107377350.1108144560.21581110.1351200350.1352136470.1281897530.1096596840.1145498020.1564146480.1338046180.1397714450.1244006910.1088196650.1124476410.1517913090.1327796430.1372064290.1225143050.1114331650.1282455070.1494895760.1359685840.1564826770.1187780170.109975860.1352162810.144930630.1341904090.1649882810.1108546680.118822830.1313491330.1352627130.144985310.1602696620.1101487640.1165265410.1332864320.1344013830.1421834230.1626335170.106359410.1248933970.114687340.1297776870.1523924980.1399392650.1119526410.1278297350.1140114970.1366024390.1559753610.1391146150.1139291390.1196293680.1122821970.1390141240.1459694320.1370045570.1161716390.1204567710.1113544880.1417503780.1469790130.1358725850.1222309310.1239573060.1112758020.1491438090.1512502980.1357765730.1207450090.1170586010.1134931660.1473307160.1428326330.1384821580.1184409980.1162159660.112026860.1445194060.1418044660.1366929990.132837390.1112366220.1136199270.1620856040.1357287660.1386368290.1150332170.1077034910.1175823580.1403612990.1314177080.143471710.1121464080.1106938740.1220732530.136838870.1350665160.1489514140.1089161350.1120667220.130420090.1328973540.1367416380.1591360620.1013354010.1233560580.1127075250.1236474890.1505166670.1375235330.1051536820.1181993390.1157311380.1283064820.1442245390.1412128880.1080293460.1279334250.1126552270.1318153110.1561018820.1374597210.1109235670.121414120.113789340.1353467830.1481471520.1388435440.1118295710.1307444370.1129889390.1364522710.1595318240.137866910.1191821320.1176495350.1139702390.1454237230.1435536780.1390642730.1459980860.1214776240.1136622010.178144030.1482246380.1386884110.1219860090.1127385010.1126136990.148844960.1375613310.1374090490.1251412160.1119473430.1136199270.1526948830.1365959750.1386368290.1107339990.1112366220.1223257340.1351154750.1357287660.149259485Fig. 1Cumulative distribution function of the lognormal (3P) of the data at 1550 nm.Fig. 1Fig. 2Cumulative distribution function of the lognormal (3P) of the data at 1330 nm.Fig. 2

2. Experimental design, materials and methods {#s0010}
=============================================

The extinction coefficients data are derived from visibility measurements, recorded for a period of ten years, from 2004 to 2013. So extinction coefficient depends on absorption and scattering of the propagating optical signal in the earth׳s atmosphere [@bib1], [@bib2], [@bib3], [@bib4], [@bib5].

Several following equations are used to obtain the extinction coefficient; before all, we have the atmospheric transmittance which is expressed by the beer-Lambert׳s law [@bib1], [@bib2], [@bib4]:$$\tau\left( L \right) = {}\frac{P\left( L \right)}{P\left( 0 \right)} = {}e^{({- \gamma{(\lambda)}L})}$$And $\gamma\left( \lambda \right)$is the extinction coefficient which is approximately taken to be equal to that produced only by the aerosols and is expressed as [@bib3], [@bib4], [@bib5], [@bib6]:$${ɣ(}\lambda{) =}\frac{3.912}{V}({\frac{\lambda_{nm}}{550})}^{- q}$$

Coefficient q has been established within many experimental studies and may take the values below, subject to the visibility range, according to KRUSE [@bib1], [@bib4], [@bib6], [@bib7]$$q = \begin{cases}
{1.6} & {if V > 50{km}} \\
{1.3} & {if 6\ {km} < V < 50{km}} \\
{0.585V^{1/3}} & { if V < 6{km}} \\
\end{cases}$$

*V* is the atmospheric visibility which is measured by transmissiometers or diffusometers sensors.

Visibility and extinction are here phenomenon varying with time and period [@bib3], [@bib4], [@bib7], [@bib8].

The datasets of extinction coefficients at 1330 and 1550 nm 1550 nm presented the tables ([Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"}), are obtained by adopting that Kruse model.

The data of the [Table 4](#t0020){ref-type="table"} represent the average extinction coefficient for each month, over the period from 2004 to 2013, corresponding to the 120 monthly values over the ten years of observation [@bib8].

2.1. Lognormal approximation and precision of data analyses for 1550 nm {#s0015}
-----------------------------------------------------------------------

A lognormal approximation of extinction coefficients data is performed at 1550 nm. A descriptive statistical analysis of the 120 values of extinction coefficient at the wavelength of 1550 nm is resumed in the [Table 5](#t0025){ref-type="table"}.Table 5Descriptive statistic parameters at 1550 nm.Table 5StatisticValuePercentileValueSample size120Min0.10134Range0.075535%0.1064Mean0.1173910%0.10883Variance9.8911E-525% (Q1)0.11139Std. deviation0.0099550% (Median)0.11399Coef. of variation0.0847275% (Q3)0.12205Std. Error9.0789E-490%0.12872Skewness2.425795%0.13326Excess kurtosis10.488Max0.17687

The data are analyzed again, in regard to see what kind of distribution, they may follow, and to provide a tool which is easy to use by professionals and other non-technical people. The lognormal approximation proposed is fitted with very good precision [@bib8].

The values of the parameters of the lognormal approximation (3P) at 1550 nm are: *σ* = 0.40726; *µ* = −3.9384;.

*ɣ* = 0.09615 and the number of bins used is 13; the cumulative distribution is fitted in the [Fig. 1](#f0005){ref-type="fig"}.

2.2. Lognormal approximation and precision of data analyses for 1330 nm {#s0020}
-----------------------------------------------------------------------

A lognormal approximation of extinction coefficients data at 1330 nm is also performed; a descriptive statistical analysis of data is resumed in the [Table 6](#t0030){ref-type="table"}.Table 6Descriptive statistic parameters at 1330 nm.Table 6StatisticValuePercentileValueSample size120Min0.12365Range0.092165%0.12983Mean0.1432410%0.13279Variance1.4726E-425% (Q1)0.13592Std. deviation0.0121450% (Median)0.13909Coef. of variation0.0847275% (Q3)0.14892Std. Error0.0011190%0.15706Skewnes Excess Kurtosis2.425795%0.16261Statistic10.488Max0.21581

The values of the parameters of the lognormal approximation (3P) at 1330 nm are: *σ* = 0.40726;.

*µ* = −3.7394; *γ* = 0.11732 [@bib8]. The cumulative distribution function is presented in [Fig. 2](#f0010){ref-type="fig"}.

The goodness of the lognormal fit at the different wavelengths (1550 and 1330 nm) are estimated with very high precision ([Table 7](#t0035){ref-type="table"}).Table 7Goodness of Lognormal (3 P) fit for data at 1330 nm and 1550 nm.Table 7**ItemsGoodness of Lognormal (3P) fit for data at 1330 nmGoodness of Lognormal (3P) fit for data at 1550 nmKolmogorov-Smirnov**Sample size120120Statistic0.092780.09278*P*-Value0.237740.23773Rank109*α* (significance level)0.20.10.050.020.010.20.10.050.020.01Critical value0.097950.111640.123970.138570.148710.097950.111640.123970.138570.14871Reject?NoNoNoNoNoNoNoNoNoNo

The goodness of lognormal (3P) fit for data at 1330 nm and 1550 nm are performed by using the method of Kolmogorov-Smirnov.
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